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RELEASE NO: 71-35 

NASA TO LAUNCH EIGHTH IMP 

The eighth spacecraft in the National Aeronautics 

and Space Administration's Interplanetary Monitoring Plat- 

form (IMP) program is scheduled to be launched March 12, 1971, 

by a three-stage Delta M-6 rocket from Cape Kennedy, Fla. 

Called --. IMP-I _- .. - .the 635-pound automated space physics 

laboratory i s  the largest and most advanced spacecraft in the 

NASA Explorer series. I t s  major engineering innovations in- 

clude the most advanced encoder-digital data processor system 

ever flown on an unmanned NASA satellite, It is also the largest 

and most complex spacecraft ever built at the NASA Goddard 

Space Flight Center, Greenbelt Md. 
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The IMP-I scientific mission is to continue the 

pioneering investigations of the seven earlier spacecraft 

in the series which began with the launching of Explorer 18, 

No-v. 18, 1963.  Scientific results from the program to date 

include defining the nature and extent of the Earth's magnet- 

osphere and vastly increasing man's knowledge of the turbulent 

interplanetary space environment, In addition, IMP spacecraft 

have provided warnings of possible solar flare radiation hazards 

t o  astronauts during Apollo flights to the Moon, 

IMP-I, which will be called Explorer 43 .after orbit is 

achieved, carries instrumentation for 12 scientific experiments 

and one engineering experiment. The scientific experiments, 

representing collaborative efforts of nine V.S. universities, 

the Atomic Energy Commission and NASA, are designed to study 

energetic particles, solar plasma, electric and magnetic fields 

and radio astronomy. The electric fields and radio astronomy 

experiments are "firsts" for the IMP program. 

The engineering experiments an on-board. computer will 

also be used t o  process data from some of the scientific instru- 

ments. It will be the first of its kind to assess its potential 

for future unmanned spacecraft mfssions 

-more- 
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The primary s c i e n t i f i c  o b j e c t i v e s  o f  t h e  1 2  s c i e n t i f i c  

exper iments  are t o  i n v e s t i g a t e  e n e r g e t i c  p a r t i c l e s ,  e s p e c i a l l y  

sOlar and g a l a c t i c  cosmic rays ( s i x  exper iments ) ,  s o l a r  plasma 

( twb expe r imen t s ) ,  magnet ic  and e l e c t r i c ' f i e l d s  ( t h r e e  expe r i -  

menta) ana padio astronomy (one experiment)  e 

T h i p  w i l l  be  the  most demandin miss ion  t h e  Delta rocket 

ivsn d u r i n  i t s  11-year h i s t o r y ,  

It must .be launched on a very p r e c i s e  t r a j e c t o r y  s b  

t h a t  the  s c i e n t i f i c  i n s t rumen t s  aboard t h e  s p a c e c r a f t  can make 

measurements w i t h  t he  Sun a t  a s p e c i f i c  angle '  t o  t h e  IMP'S o r b i t , ,  

T h i s  r e q u i r e s  a l aunch  window of only 1 0  rninu6es each 2 4  hours  

and to- the-second a c c u r a c i e s  i n  the f i r i n g  times of t h e  t h r e e -  

s t a g e  r o c k e t  and s i x  s t rap-on  motors a t  v a r i o u s  a l t i t u d e s  and 

l o c a t i o n s  around Earth.  

It must h i t  a small, imaginary target i n  space' w i t h  t h e  

accuracy  of a s k i l l e d  marksman, and a t  a speed  nea r  bu t  n o t  

exceeding  E a r t h  escape  v e l o c i t y .  

Thfs w i l l  

v e r s i o n  of the  

be the  f i rs t  launch  from Cape Kennedy o f  t h i s  

Delta. 

planned for IMP-I i s  h igh ly  e l l i p t i c a l ,  r ang ing  

L high pofnt; (apogee) of '121,,QOQ s t a t u t e  m i l e s  t o  
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P r o j e c t e d  o r b i t a l  p e r i o d  i s  j u s t  under f o u r  days .  Even- 

t u a l l y  t h e  o r b i t  w i l l  change because of t h e  g r a v i t a t i o n a l  i n -  

f l u e n c e s  o f  t h e  Ea r th ,  Moon and Sun t o  an  apogee of about  

113,000 miles and a p e r i g e e  of 8,000 mi les .  

The s p a c e c r a f t  i s  expec ted  t o  be f u l l y  o p e r a t i o n a l  about  

30 days  a f t e r  l aunch .  

Mission o b j e c t i v e s  a r e :  

"Continue t h e  d e t a i l e d  e n e r g e t i c  p a r t i c l e s  s t u d i e s  begun 

. w i t h  ear l ier  IMPS. 

*Study t h e  q u i e s c e n t  p r o p e r t i e s  of  t h e  i n t e r p l a n e t a r y  

mggnet ic  f i e l d  and i t s  dynamic r e l a t i o n s h i p  w i t h  t h e  f low of 

p a r t i c l e s  from t h e  Sun. 

%Continue t h e  s o l a r  f l a r e  moni tor ing  program. 

*Improve o u r  unde r s t and ing  of Sun-Earth r e l a t i o n s h i p s .  

%Study low f requency  r a d i o  waves from t h e  E a r t h ' s  magnet- 

o sphe re ,  t h e  s o l a r  corona and t h e  Milky Way i n  o r d e r  t o  de t e rmine  

t h e i r  r e l a t i o n s h i p  t o  t h e  magnetoionic  p r o p e r t i e s  of t h e  solar 

s y s t e m  and the  ga laxy .  

%S,tudy t h e  E a r t h ' s  e l e c t r i c  f i e l d  from i n t e r p l a n e t a r y  space .  

*Continue e v o l u t i o n a r y  development of r e l a t i v e l y  inexpen- 

s i v e ,  s p i n - s t a b i l i z e d  s a t e l l i t e s  f o r  i n t e r p l a n e t a r y  i n v e s t i g a t i o n s .  
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Inc luded  i n  t h e  o v e r a l l  IMP program are t h e  two Anchored 

I n t e r p l a n e t a r y  Monitor ing P la t fo rm s p a c e c r a f t ,  AIMP-D (Exp lo re r  

33) and AIMP-E (Explorer  - _-- 35) , a l s o  Goddard-built  and managed. 

They were launched i n  1966 and 1967 .  

des igned  for l u n a r  o r b i t s  and are s t i l l  operat ional . .  

Both s p a c e c r a f t  were 

They made major  c o n t r i b u t i o n s  t o  s c i e n t i f i c  knowledge 

and unde r s t and ing  o f  the  n e a r  l u n a r  and Lnterp l -ane tary  envi ron-  

ment i n c l u d i n g  t h e  f i n d i n g  .- t h a t  p o s i t i v e  i o n s  f r o m  t h e  solar 

wind impacted d i r e c t l y  o n t o  t h e  Moon's s u r f a c e  and t h a t  a solar  

wind vo id  e x i s t s  d i r e c t l y  behind t h e  Moon. These f i n d i n g s  

aided i n  p l ann ing  Apollo mis s ions ,  p a r t i c u l a r l y  i n  p r o v i d i n g  t h e  

f i r s t  de ta i led  i n f o r m a t i o n  on t h e  e l e c t r i c a l  c o n d u c t i v i t y  and 

i n t e r n a l  t empera tu res  of  t he  Moon. 

R e s u l t s  from the  E a r t h - o r b i t i n g  IMP s p a c e c r a f t  have 

g r e a t l y  expanded o u r  unde r s t and ing  of t h e  E a r t h ' s  magnetosphere 

and the  t r a n s i t i o n  r e g i o n  between t h e  magnetosphere and i n t e r -  

p l a n e t a r y  space  * 

'rhe magnetosphere i s  a huge, teardrop-shaped  envelope 

su r round ing  t h e  Ea r th  whi'ch c o n t a i n s  t h e  Van Al l en  r a d f a t l o n  
e _  . -  

b e l t s ,  It i s  formed by s o l a r  wind impinging on t h e  Ear th ls  

magnet ic  f i e l d .  The soLar wind, t r a v e l i n g  a t  supe r son ic  speeds, 

t e n d s  t o  compress t h e  Sun s ide  o f  t h e  magnetosphere,  w h i l e  t h e  

r e g i o n  behind  t h e  Ea r th ,  away from t h e  Sun, i s  d i s t e n d e d  and 

t r a i l s  o f f  behind t h e  E a r t h  f o r  s e v e r a l  m i l l i o n  miles much l i k e  

t h e  t a i l  of  a comet. 

-more- 
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IMP f i n d i n g s  have r e s u l t e d  i n  p u b l i c a t i o n  of  more than  - 

125 s c i e n t i f i c  pape r s .  Key r e s u l t s  r e p o r t e d  to date i n c l u d e :  

" F i r s t  a c c u r a t e  measurements of t h e  i n t e r p l a n e t a r y  mag- 

n e t i c  f i e l d .  

*De ta i l ed  mapping of t he  shock f r o n t  boundary o f  t h e  

magnetosphere and t h e  t u r b u l e n t  t r a n s i t i o n  region--the mag- 

netopause--behind t h e  boundary. 

% F i r s t  de t a i l ed  in fo rma t ion  on t h e  magnetosphere t a i l  

r e g i o n  e 

%Discovery of  a magne t i ca l ly  n e u t r a l  area i n  t h e  magneto- 

sphe re  t a i l - -  c a l l e d  the  n e u t r a l  sheet--caused by magnetic l i n e s  

of f o r c e  moving i n  oppos i t e  d i r e c t i o n s .  

"Discovery o f  e n e r g e t i c  e l e c t r o n s  i n  t h e  n e u t r a l  sheet  

which may be  t h e  source  of r a d i a t i o n  caus ing  t h e  a u r o r a  as 

w e l l  as rep len ishment  of t h e  Van Al len  r a d i a t i o n  b e l t s ,  

The IMP s e r i e s  of s c i e n t i f i c  s p a c e c r a f t  i s  p a r t  of t h e  

space e x p l o r a t i o n  program d i r e c t e d  by N A S A Q s  O f f i c e  o f  Space 

Sc ience  and App l i ca t ions .  N A S A ' s  Goddard Space F l i g h t  Cen te r ,  

where IMP s p a c e c r a f t  are b u i l t ,  i s  r e s p o n s i b l e  f o r  IMP p r o j e c t  

management. The EMR-Aerospace Sc iences ,  College P a r k ,  Md., 

ass is ted i n  s p a c e c r a f t  s y s t e m s  i n t e g r a t i o n  and environmental  

t e s t i n g .  Prime c o n t r a c t o r  f o r  t h e  Delta launch rocke t  i s  McDonnell- 

Douglas As t ronau t i c s  Co,, Huntington Beach, Calif .  

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

-more- 



THE IMP-I  SPACECRAFT 

A s  t h e  l a r g e s t  and most complex s p a c e c r a f t  i n  t h e  
NASA Explorer  s e r i e s ,  t h e  635-pound IMP-I  resembles a l a r g e  
drum w i t h  1 6  s ides .  I t s  main s t r u c t u r e  i s  s i x  f e e t  h igh  b y  
f o u r  and one-half f e e t  i n  d iameter .  The upper p o r t i o n  of 
t h e  main s t r u c t u r e  c o n t a i n s  an aluminum honeycomb s h e l f  on 
which t h e  s c i e n c e  i n s t r u m e n t a t i o n  and e s s e n t i a l  spacecya f t  
e l e c t r o n i c  equipment are housed. The lower p o r t i o n  has an 
18-inch t h r u s t  t u b e  t o  accommodate t h e  Delta t h i r d  s t a g e  motor.  

To avoid r a d i o  frequency i n t e r f e r e n c e  and to main ta in  
p rope r  thermal  c o n t r o l ,  t h e  s c i e n c e  s e c t i o n  of IMP-I  i s  insu-  
l a t e d  by p r o t e c t i v e  meta l  covers  and s ide  p a n e l s .  The expe r i -  
ment-to-spacecraft-weight r a t i o  i s  one of  t h e  h i g h e s t  of NASA's 
unmanned s a t e l l i t e s :  2 1 5  pounds ve r sus  o v e r a l l  weight o f  635 
pounds. 

Power i s  ob ta ined  from 48 pane l s  of s o l a r  c e l l s  a r ranged  
i n  t h r e e  r i n g s  on t h e  o u t s i d e  s u r f a c e .  These provide  energy 
t o  o p e r a t e  t h e  s p a c e c r a f t  and charge t h e  1 2 - p ~ u n d  package of 
silver-cadmium b a t t e r i e s  a 

Four booms, f o l d e d  du r ing  launch ,  a r e  a t t a c h e d  to t h e  
e x t e r i o r  of IMP-I .  Two of t h e s e ,  about 1 2  f e e t  l ong ,  c a r r y  
s e n s o r s ,  and two, each f i v e  f e e t  long ,  are u s e d  f o r  t h e  a t t i -  
t ude  c o n t r o l  s y s t e m .  The a t t i t u d e  c o n t r o l  system, u s i n g  
Freon-14, w i l l  h e l p  ma in ta in  t h e  proper  s p i n - s t a b i l i z e d  o r i en -  
t a t i o n  pe rpend icu la r  t o  t h e  e c l i p t i c  p l a n e .  T h i s  s y s t e m ,  an 
improved v e r s i o n  of a similar s y s t e m  flown on AIMP-E (Explorer  
3 5 ) ,  i s  ope ra t ed  by ground command. 

S i x  an tennas ,  f o u r  1 5 0  f ee t  long  and two 20  f e e t  long ,  
w i l l  be deployed a f t e r  o r b i t  i s  a t t a i n e d  t o  make e l e c t r i c  field 
measurements and r a d i o  astronomy o b s e r v a t i o n s .  

Unique eng inee r ing  f e a t u r e s  of t h e  IMP-I  i n c l u d e :  

*An encoder and d i g i t a l  data p r o c e s s o r ,  t h e  most advanced 
and most powerful dev ice  of i t s  type  e v e r  flown on an unmanned 
NASA s p a c e c r a f t .  T h i s  dev ice  u s i n g  only f o u r  watts of power, 
i s  f i t t e d  i n t o  a ten- inch  volume a r e a  o f  t h e  s p a c e c r a f t .  It  
c o n t a i n s  328,000 MOSFET dev ices  ( m e t a l . o x i d e  s i l i c o n  f i e l d  e f f e c t  
t r a n s i s t o r s )  and 500- s e p a r a t e  data c o u n t e r s .  

*An o p t i c a l - a s p e c t  system c o n s i s t i n g  of s e n s o r s  des igned  
to g ive  t h e  s p i n  a x i s  o r i e n t a t i o n  of t h e  s p a c e c r a f t  w i t h  r e s p e c t  
. t o  E a r t h .  

-more- 
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"A spin synchronous clock which is essentially "timed" 
with the rokation rate of the spacecraft. 

*The range and range-rate tracking system which permits 
pinpoint tracking by ground stations. 

IMP-I, designed, built and environmentally tested at 
the Goddard Space Flight Center, is planned for an operating 
lifetime of at least one year. 

-more- 



5 

m 
4 z 

f 
f' 
u, 
W 

\ 

9 
5 
a 
I- 
Z 

a 
0 s ..- 

Q! 
W c 

-more- 



-9- 

THE SCIENTIFIC OBJECTIVES 

IMP-I, weth its vastly increased size ai eight, data 
handling capability and new and advanced sensors, represents 
a significant step forward in the NASA program of exploring 
space. 

Earlier and less sophisticated IMPs mapped in broad terms 
the interplanetary region, the magnetosphere, and studied 
solar and galactic cosmic rays and other aspects of the complex 
solar-terrestrial relationship over a significant portion o f  
the most recent 11-year solar cycle. IMP-I will, if S U C C ~ S S ~ U I - ,  
make contributions beyond this basic exploration role. 

Its 12 scientific experiments are designed to investigate 
the complex mechanisms and processes in the interplanetary 
environment which should lead to understanding how the various 
phenomena relate t o  each other. For example, the number and 
type of energetic particles trapped in the magnetosphere a r e  
fairly well known from early investigations. How they got 
there, what the acceleration mechanisms are and how they a m  
" l o s t "  remaim a mystery. 

Two additional spacecraft remain to be flown in the IMP 
program. These are IMPs H and J, currently scheduled for 
launching in 1972 and 1973, respectively. These spac'ecraft wiE3. 
be configured like IMP-I, although they will carry somewhat 
different instruments and will be placed in very high circulai-' 
orbits about half the distance to the Moon. 

Energetic Particles-Cosmic Rays 

The six energetic partlcles-solar and galactic cosmic ray 
experiments comprise the major complement of IMP-I experiments 
and are viewed as potentially the most significant in terms of 
expanding our knowledge of these forces. They represent the 
Nost comprehensive and intensive effort of its. type ever flown 
on a single spacecraft. 

Before mail can function in interplanetary space, he must 
first learn more about eTf'6cts of cosmic rays End where in space 
these lethal particles may dominate the environment, 

-more- 



Cosmic r a y s  a r e  a c t u a l l y  high energy p a r t i c l e s ,  some of 
which c a r r y  e n e r g i e s  r ang ing  from a m i l l i o n  t o  a b i l l i c n - b i l l i o n  
e l e c t r o n  v o l t s .  They c o n s i s t  p r i m a r i l y  of  p ro tons  ( h i g h  energy 
hydrogen n u c l e i )  a lpha  p a r t i c l e s  (helium n u c l e i )  and h e a v i e r  
n u c l e i .  Some are so powerful t h e y  can ram through a th ree - foo t  
lead wall e 

Cosmic r a y s  that; come from deep space  are c a l l e d  g a l a c t i c  
cosmic r a y s ,  w h i l e  cosmic r a y s  from t h e  Sun are  c a l l e d  s o l a r  
cosmic r a y s .  

G a l a c t i c  Cosmic Rays.  What produces g a l a c t i c  cosmic r a y s  
i s  not  c l e a r l y  u n z r s t o o d .  Cosmic r a d i a t i o n  from g a l a c t i c  s o u r c e s  
i s  p r e s e n t  a t  a l l  times i n  t h e  s o l a r  s y s t e m .  The E a r t h ' s  magnet ic  
f i e l d  i s  not  s t r o n g  enough t o  d e f l e c t  them. 

a t  which t h e y  are  found nea r  E a r t h  d e c r e a s e .  T h i s  i s  ca l led  
t h e  Forbush dec rease  and i s  observed when a large s o l a r  f l a r e  
event  occur s  on t h e  Sun. It i s  b e l i e v e d  the  i n t e n s e ' m a g n e t i c  
f i e l d  l i n e s  i n  t h e  tongue of plasma tha t  streams o u t  from the  
Sun envelops t h e  Ea r th  and i s  s t r o n g  enough t o  d e f l e c t  g a l a c t i c  
cosmic r a y s ,  D e t e c t o r s  flown on e a r l f e r  IMP s p a c e c r a f t  have 
shown t h a t  d u r i n g  p e r i o d s  of minimum s o l a r  a c t i v i t y  i n  t h e  
11-year s o l a r  c y c l e ,  t h e  a r r i v a l  of g a l a c t i c  cosmic r a d i a t i o n  
t e n d s  t o  i n c r e a s e .  

Only d u r i n g  times of i n t e n s e  s o l a r  a c t i v i t y  does t h e  r a t e  

The i n t e n s i t y  of cosmic r a d i a t i o n  v a r i e s  w i t h  t h e  l a t i t u d e  
o f  E a r t h .  It i s  more i n t e n s e  a t  the p o l e s .  S ince  cosmic ray 
p a r t i c l e s  have tremendous e n e r g i e s ,  t hey  p e n e t r a t e  deep ly  i n t o  
t h e  Ea r th ' s  atmosphere.  When these fast-moving p a r t i c l e s  c o l l i d e  
w i t h  p a r t i c l e s  i n  t h e  atmosphere t h e y  produce many k i n d s  of lower- 
energy r a d i a t i o n .  

S o l a r  Cosmic Rays e Although t h e i r  composi t ion i s  sJ.mi3.a~ , 
s o l a r  cosmic rays  have l e s s  energy t h a n  t h o s e  of g a l a c t i c  gr1gJ.n. 
S o l a r  cosmic rays s t ream from t h e - S u n  d u r i n g  p e r i o d s  of s o l a r  
e v e n t s  a 

be ing  e j e c t e d  i n t o  t h e ' s o l a r  system. Those t ha t  r e a c h  t h e  
Ea r th ,  p a r t i c u l a r l y  t h e  p r o t o n s ,  i n t e r a c t  w i t h  t h e  F:ar th la  
atmosphere and cause  magnetic s to rms ,  r a d i o  b l a c k o u t s ,  a u r o r a l  
d i s p l a y s  and othel? phenomena, 

They r e s u l t  i n  "clouds" of h i g h l y  charged part;icl.es 

The s i x . c h a r g e d  p a r t i c l e  exper iments  c a r r i e d  by IMP-I  are  
des igned  t o  s tudy  both  g a l a c t i c  and s o l a r  cosmic r a y s .  These 
exper iments ,  e s s e n t i a l l y ,  w i l l  measure p a r t i c l e  i n t e n s i t y ,  
composi t ion and d i r e c t i o n .  They i n c l u d e :  

-mor e -. 
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"Goddard Cosmic Ray Experiment. Provided by  t h e  Goddard Space 
F l i g h t  Center ,  t h i s  package c o n s i s t s  of th ree  t e l e s c o p e s  t o  
measure very  low energy,  low energy and medium ene:,gy s o l a r  
and g a l a c t i c  cosmic r a y s ,  Of p a r t i c u l a r  i i n t e re s t  w i l l  be i n v e s t i -  
g a t i o n s  of t h e  f low p a t t e r n s  and i s o t r o p i c  composition of t h e  
p a r t i c l e s .  The d e t e c t o r s  weigh almost 27 pounds and w i l l  use 
an  average of f o u r  watts of power. The P r i n c i p a l  I n v e s t i g a t o r  
i s  D r ,  Frank B e  McDonald of  Goddard. 

*Ga lac t i c  and S o l a r  P a r t i c l e  Composition and Spec t r a  Experiment,  
Provided by t h e  U n i v e r s i t y  of Chicago, t h i s  ins t rument  w i l l  
measure h igh  energy s p e c t r a ,  nuc lea r  composition and e l e c t r o n s  
of v a r i o u s  e n e r g i e s .  It consLsts  p r i m a r i l y  of t w o  t e l e s c o p e  
d e t e c t o r s ,  i n c l u d i n g  a low energy t e l e s c o p e  whlch i s  t h e  p r o t o -  
t ype  of one scheduled to f l y  on t h e  Pioneer  F and G J u p i t e r  
miss ions  i n  t h e  m i d - 1 9 7 0 s .  The package weighs 18 pounds and 
uses  f o u r  watts of power. The P r i n c i p a l  I n v e s t i g a t o r  i s  D r .  J ,  A ,  
Simpson of t h e  U n i v e r s i t y  of Chicago. 

*Low Energy P a r t i c l e  De tec to r  Experiment. Provided b y  t h e  
U n i v e r s i t y  of Iowa, t h i s  i s  a spec t romefer  c o n s i s t i n g  of t h r e e  
c y l i n d r i c a l  curved p l a t e s  and r e l a t e d  e l e c t r o n i c  equipment. It 
w i l l  s t udy  t h e  d i f f e r e n t i a l  energy spectrum, angu la r  and s p a t i a l  
d i s t r i b u t i o n  and temporal  v a r i a t i o n  of e l e c t r o n s  and p ro tons .  
Weighing about. f i v e  pounds, t h e  package r e q u i r e s  f o u r  watts of 
power. P r i n c i p a l  I n v e s t i g a t o r  i s  D r .  L .  A .  Frank, Universi t 'y  
of Iowa. 

*Energe t i c  P a r t i c a l  Experiment. Designed to s tudy  t h e  a c c e l e r a -  
t i o n  of e l e c t r o n s  a t  t h e  Sun and t h e i r  i n j e c t i o n  i n t o  i n t e r -  
p l a n e t a r y  space .  Provided by t h e  U n i v e r s i t y  of C a l i f o r n i a ,  it 
c o n s i s t s  o f  f o u r  d e t e c t o r  t e l e s c o p e s  weighing about seven pounds, 
r e q u i r i n g  1 . 5  watts of power. The P r i n c i p a l  I n v e s t i g a t o r  is 
D r .  Kinsey A .  Anderson o f  t h e  U n i v e r s i t y  of C a l i f o r n i a  a t  
Berkeley. 

*Solar  Proton Monitoring Experiment. Provided by  t h e  Applied 
Physics Laboratory of t h e  Johns Hopkins U n i v e r s i t y ,  i t  was f i r s t  
flown on IMP-F (Explorer  3 4 )  and IMP-G to provide  cont inuous 
and sys t ema t i c  measurements of s o l a r  p ro tons  coming from t h e  Sun, 
During Up0110 miss ions  8 through 1 4  t h i s  in format ion  was used 
to i n s u r e  a s t r o n a u t  s a f e t y  from p o t e n t i a l  r a d i a t i o n  h a z a r d s ,  
Data from t h i s  experiment w i l l  be r e l e a s e d  t o  t h e  s c i e n t i f i c  
community when so l a r  pro ton  even t s  occur .  It w i l l  employ f i v e  
d e t e c t o r s  u s ing  a b o u t  1 . 3  watts of  power and weighs e i g h t  
pounds. D r ,  C .  Bostrom of APL i s  t h e  P r i n c i p a l  I n v e s t i g a t o r .  

-more-' 
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*Solar and Distant Mqgnetosphere Electron Experiment, This 
complex device will determine the characteristics of cosmic 
ray electrons and posit-ons of various energies using a colli- 
mated electron detector, a background detector and a gamma-ray 
spectrometer. It was provided by Dr, T. L. Cline of the Goddard 
Space Flight Center. I t s  weight;is eight and one-half pounds, 
with two watts of power required for operation, 

Solar Plasma 

The solar plasma or solar wind is a str4eam of charged 
particles speeding constantly into the solar system from the 
Sun at supersonic speeds. The electrons and protons which make 
up the solar wind arrive at the bow of the Earth's magnetosphere 
In abou t  equal numbers. 

of  about 1l.years. During periods of maximum activity, the 
stream so lar  plasma increases greatly and has disruptive effects 
upon the magnetosphere, frequently causing disruption of short- 
wave radio transmissions and communications undersea cables. 

I 

The Sun exhibits a cyclic change of activity with a duration 

There is also a cycle of about 27 days corresponding to 
the rotation of the middle portion of the Sun's surface. Charged 
particles and a lesser number of heavy atomic nuclei are expelled 
at tremendous speeds. Scientists believe the solar wind is 
an extension of the Sun's atmosphere or corona, During solar 
events, solar wind particles attain speeds approaching the 
velocity of light. 

is that it compresses the magnetic field closer to Earth on the 
sunside and distends the tail, or anti-solar side to a distance 
of millions of miles, forming a comet-like aerodynamic shape. 

One of the effects of the solar wind on the magnetosphere 

The two IMP-I solar plasma experiments are: 

"Goddard Plasma Experiment. Provided by the Goddard Space Flight 
Center, it consists of a complex 12-pound device to measure the 
bulk, velocity, density and parallel and perpendicular tempera- 
tures of hydrogen and helium ions in the solar wind at various 
energy ranges. It will use almost five watts of power. The 
Principal Investigator is Dr. K, W, Ogilvie of Goddard. 

-more- 



-13- 

/A v a r i e t y  of' magnetic fields e x i s t  i n  t h e  u n t v e r s e ,  En t h e  
so la r  system t h e  S u n ' s  magnetic f i e l d  a f f e c t s  t h e  movement of  
p a r t i c l e s  i n  space .  This f i e l d  i s  a l t e r e d  d r a m a t L C a l l y  b y  t h e  
p e r i o d i c  d i s t u r b a n c e s  occur r ing  on t h e  Sun. Near E a r t h ,  o f  
cour se ,  i s  t h e  t e r r e s i r i a l  magnetic f i e l d ,  enc losed  i n  t h e  
magnetosphere. The e x i s t e n c e  of g a l a c t i c  magnetic f i e l d s  i s  
also t h e o r i z e d .  The magnetometer i s  t h e  p r i m a r y  ins t rument  
ured  on bozrd  s p a c e c r a f t  t o  s tudy  magnetic f i e l d s .  

A l i t t l e  known e l e c t r i c  c u r r e n t  system f lowing  w i t h i n  t h e  
molten,  m e t a l l i c  co re  of t h e  E a r t h  i s  r e s p o n s i b l e  f o r  t h e  
E a r t h ' s  main magnetic f i e l d .  
fo rms  a pos i t i ve -nega t ive  f i e l d ,  Many v a r i a t i o n s  occur i n  t h i s  
f i e l d .  These e f f ec t> ;  can b e  d e t e c t e d  f o r  thousands of mi l e s  
i n t o  space.  The f a c t  t h a t  t h e  va r i a t i . ons  move s lowly westward 
i n d i c a t e s  tha t  t h o  crusSc and core  of t h e  Earth r o t a t e  a t  s l i g h t l y  
d i f f e r e n t  i qa t ea .  

The c o n f i g u r a t i o n  of these c u r r e n t s  

D e t a i l e d  knowledge of t h e  main e l e c t r i c  f i e l d  of t h e  E a r t h  
1s s t i l l  s c a r c e ,  It; i s  expected t h a t  IMP-I w i l l  shed new 
l i g h t  on t h e  sub j , ec t .  

-m o r e - 
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The three magnetic electric field instruments carried 
by IMP-I are: 

"Qirect Current Electric Fields Experiment. Provided by 
Goddard, this 50-pound device is the heaviest on board the 
spacecraft. It consists of four 150-foot-long and two 20-foot 
antennas which will be deployed after IMP-I attains orbit. The 
objective fs to make measurements of the electric field to 
obtain detailed direct current and low frequency alternating 
electric field information. A sfmilar electric field meter, 
with shorter and fewer antennas, was carried on OGO 5. 
Principal Investigator is Dr. Theodore L .  Aggson of Goddard. 

"Alternating Current Electric and Magnetic Field Experiment. 
This collaborative University of Iowa-University of Minnesota- 
Goddard Space Flight Center experiment, weighing 30 and one- 
half pounds, will study the origin and characteristics of 
naturally-occurring radio noises in the Earth's magnetosphere, 
in the magnetosphere transition region and the solar wind. 
It will also permit low and high frequency range studies to 
be made of magnetic and electric fields. Special devices will 
collate radio intensity data with measurements of electron 
and proton energy distribution data obtained from the Univer- 
sity of Iowass Low Energy-Particles Experiment - Coupled with 
this is a device provided by the University of Minnesota, 
capable of measuring electric fields in a variety of low and 
high frequency ranges. Total power required will be nine and 
one-half watts. Principal Investigator is Dr. Donald Gurnett, 
University of Iowa. 

%Magnetic Field Experiment. The third and final instrument in 
this category is a Goddard three-orthogonal component fluxgate 
magnetometer. Its purpose is to make precise measurements of 
the interplanetary field, the magnetosphere transition regions, 
the magnetosphere proper and the tail. The magnetometer.weighs 
almost eight pounds and requires two and one-half watts of power. 
Principal Investigator is Dr. Norman F. Ness of Goddard. 

Radio Astronomy Investigations 

For the first time since the inception of the IMP series, 
a radio astronomy experiment has been selected for IMP-I. 

-more- 



Although r a d i o  astronomy i n v e s t i g a t i o n s  d a t e  back t o  t h e  
p ionee r ing  e f f o r t s  i n  1932 o f  Karl G .  Jansky,  a B e l l  Telephone 
s c i e n t l s t  , r a d i o  astronomy as a s p e c i a l i z e d  branch o f  s c i e n c e  
d i d  not  r e c e i v e  any grea t  impetus  u n t i l  a f t e r  World War I1 
when l a r g e  ground-based o b s e r v a t o r i e s  were b u i l t .  

The f i r s t  i n t e n s i v e  e f f o r t s  to s t u d y  ex t r a  t e r res t r sa l  
r a d i o  emiss ions  from a s p a c e c r a f t  occur red  w i t h  Exp lo re r  38 
(Radio Astronomy Explorer-A) launched J u l y  4, 1968.  T h i s  
s p a c e c r a f t  c o n t i n u e s  t o  t r a n s m i t  e x c e l l e n t  data i n  low 
f requency r anges  which cannot  p e n e t r a t e  t h e  E a r t h ' s  a tmosphere.  

The IMP-I  r a d i o  astronomy r e c e i v e r  w i l l  con t inue  p ionee r ing  
s t u d i e s  be ing  c a r r i e d  out  by Explorer  38. 

%Radio Astronomy Experiment.  -- 
Mlhryland (impedance probe and r a d i o m e t e r )  and t h e  U n i v e r s i t y  
of  Michigan and Goddard ( r a d i o m e t e r ) ,  t h e  17 and one-half  pound 
ins t rumen t  has as i t s  o b j e c t i v e  t h e  s tudy  of t h e  r a d i o  s p e c t r a  
of v a r i o u s  c e l e s t i a l  o b j e c t s ,  i n c l u d i n g  our galaxy,  the Sun 
and the  p l a n e t '  J u p i t e r  i n  low f requency  ranges not r e c e f v a b l e  
b y  Earth-based in s t rumen t s .  It c o n s i s t s  of two independent ,  
bu t  complementary systems and r e q u i r e s  seven watts of power 
POP o p e r a t i o n .  P r i n c i p a l  I n v e s t i g a t o r  i s  Cr. bJ,C. E r i ckson  of  
t h e  U n i v e r s i t y  of  Maryland. 

Provided by t h e  U n i v e r s i t y  o f  

. Conzputer Engineer ing  Experiment 

The 1 3 t h  experimeiit c a r r i e d  by  TMP-I i s  an  eng inee r ing  
t e s t  of n s p a c e c r a f t  computer c a l l e d  t h e  SDP-3. I n  a d d i t i o n  
t o  e v a l u a t i n g  it:: p o t e n t t a l  for f u t u r e  unmanrkd s p a c e c r a f t  
x i s s i o n s ,  the SDP-3 computer w i l l  b e  used t o  enhance t h e  data 
r e t u r n  of t h e  U n l v e r s i t y  of  Minnesota E l e c t r i c  and Magnetic 
F i e l d  Experiment, the Goddard Plasma Experiment , t h e  Univei*sj t i 

of  Chicago Cosmic Ray Experiment, and t h e  U n i v e r s i t y  of C a ?  i fori1i.a 
Medi1.m Energy P a r t i c l e s  Experiment.  

Tkie computer, weighing 1 2  and one-half  pounds, i s  a 
general-purpose,  stored-program dev ice  w i t h  a one - l eve l  i n d l r e c t  
a d d r e s s i n g  c a p a b i l i t y  and one hardware index  reg is te r .  Its 
memory c o r e  can store f o u r  thousand b i t s  of i n f o r m a t i o n  i n  a 
program c o n s i s t i n g  of 1 6  pages of 256 words each, It has a 
five-wat ; pawer requi rement .  

I n  o r b i t ,  the computer w i l l  p rov ide  experiment sequencing 
o p e r a t i o n s ,  s e l e c t  s enso r  ranges and perform some experiment 
c a l i b r a t i o n .  It w i l l  a l s o  stm-p data, perform d a t a  hand l ing  
and p rocess ing  tasks .  P r i n c i p a l  I n v e s t i g a t o r  i s  R. A .  Cliff 
of  Goddard. 

-more- 
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T R A C K I N G  GROUND SUPPORT 

The IMP-I s p a c e c r a f t  w i l l  be  suppor t  from ground s t a t i o n s  
o f  t h e  Space Tracking  and Data A c q u i s i t i o n  Network ( S T A D A N ) .  
The Range and Range Rate sysgems a t  Fa i rbanks ,  Alaska; Rosman, 
N . C . ;  San t iago ,  C h i l e ;  Tananar ive ,  Madagascar; and Carnarvon, 
A u s t r a l i a  w i l l  p rovide  p r e c i s e  t r a c k i n g  of  t h e  s p a c e c r a f t  i n  i t s '  
e l l i p t i c a l  o r b i t .  A t  rits f a r thes t  p o i n t  from Ear th  (some 1 2 0 , 0 0 0  
mi l e s ) ,  t h e  p o s i t i o n  of t h e  s p a c e c r a f t  w i l l  be known w i t h i n  30 
miles .  

The t e l e m e t r y  systems a t  these  s i t e s  and a t  F t .  Myers, 
F l a . ;  Q u i t o ,  Ecuador; and O r o r r a l  Va l l ey ,  A u s t r a l i a ,  w i l l  
r e c e i v e  s p a c e c r a f t  s i g n a l s  and r e l a y  them almost  immediately v i a  
wide band communication c i r c u i t s  t o  t h e  c o n t r o l  c e n t e r  a t  Goddard. 

A t  t h e  c o n t r o l  c e n t e r  t h e  data w i l l  be ana lysed  and 
a p p r o p r i a t e  commands w i l l  be gene ra t ed  and i s s u e d  t o  t h e  space- 
c r a f t  v i a  t h e  STADAN remote s i t e s .  These STADAN s i tes  a l s o  
suppor t  t h e  Computer Engineer ing Experiment b y  i s s u i n g  t h e  pro- 
p e r  i n s t r u c t i o n s  t o  t h e  computerss  memory. 

I n  a d d i t i o n  t o  t h i s  r e a l  t i m e  suppor t ,  t h e  in fo rma t ion  
p rocess ing  d i v i s i o n  w i l l  p rocess  t h e  s c i e n t i f i c  data be ing  
acqu i red  and forward  it t o  t h e  p r i n c i p a l  i n v e s t i g a t o r .  

A l l  t h e s e  ground f a c i l i t i e s  a r e  managed f o r  N A S A ' s  O f f i c e  
of Tracking  and Data Acqu i s i t i on  by t h e  Tracking  and Data Systems 
D i r e c t o r a t e  a t  Goddard. 

-more- 



-17- 

DELTA LAUNCH VEHICLE 

The most p r e c i s e  and demanding f l i g h t  b r a j e c t o r y  i n  
11 y e a r s  of  o r b i t a l  f l l g h t  f o r  t h e  Delta r o c k e t  f a c e s  D e l t a  
#83 when i t  l i f t s  o f f  Cape Kennedy w i t h  t h e  IMP-I, 

It must be  launched w i t h i n  a 10-minute pe r iod ,  i t  
r e q u i r e s  a second s t a g e  re-s tar t  over  A u s t r a l i a  some 53 minutes  
a f t e r  l i f t - o f f  and, f i n a l l y ,  when the  t h i r d  s t a g e  f i r e s  56 
minutes  a f t e r  launching ,  i t s  t r a j e c t o r y  must be  as a c c u r a t e  
as a s k i l l e d  - .  marksman's. 

A l l  of  t h i s  i s  necessa ry  because t h e  s a t e l l i t e ' s  rendezvous 
p o i n t  i s  a keyhQle i n  s r a c e  from where experiments  aboard IMP 
can make s c i e n t i f i c  o b s e r v a t i o n s  when t h e  Sun i s  a t  a s p e c i f i c  
ang le  t o  t h e  s p a c e c r a f t  o r b i t .  

The cigar-shaped o r b i t  s c i e n t i s t s  are shoo t ing  f o r  r anges  
between 145 s t a t u t e  m i l e s  ( p e r i g e e )  and 1 2 1 , 0 0 0  s t a t u t e  m i 1 e S  
(apogee) .  Because of t h i s  e longa ted  o r b i t ,  i t  w i l l  t a k e  t h e  
s p a c e c r a f t  about 93 hours  f o r  one E a r t h  o r b i t .  The i n c l i n a t i o n  
t o  t h e  Equator w i l l  be 29 degrees .  

A s  IMP-I n e a r s  apogee ( f a r t h e s t  most p o i n t  from E a r t h )  
t h e  s a t e l l i t e l s  speeds slows down t o  865 mph. As i t  heads back 
toward E a r t h  t h e  speed g r a d u a l l y  i n c r e a s e s .  When it  swings 
through p e r i g e e  ( c l o s e s t  p o i n t  t o  E a r t h )  t h e  speed a c c e l e r a t e s  
t o  24,175 mph and t h e  s a t e l l i t e  -- s t r e a k s  _-___-- back out  i n t o  space l i k e  
a n  a s t ronomica l  r o l l e r  c o a s t e r .  

For a f l i g h t  between March 1 2  and 1 4 ,  t h e  launch window 
opens a t  11:15 a . m .  and c l o s e s  a t  ll:25 a,m. The window a f t e r  
March 14 i s  as f o l l o w s :  

Opens 

MarcQ 15 11:lO am EST 
I 

Closes  

11:20 am EST 

March 16. 11:05 a m  EST ll:l5 am EST 

March 17. lot30 a m  EST 10:40 am EST 

reopens i n  about one week f o r  about  a f i v e  day p e r i o d .  
If t h e  f l i g h t  should s l i p  beyond March 1 7 ,  t h e  window 

-more- 
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There are s e v e r a l  "firsts" f o r  Delta #83. 

e It w i l l  be t h e  f i r s t  r o c k e t  w i t h  s i x  s o l i d  b o o s t e r s  to 
be  launched from Cape Kennedy. (Three w i l l  i g n i t e  on t h e  pad 
and t h r e e  when t h e  b o o s t e r  i s  about 7,500 f e e t  above t h e  Launch 
Complex 1 7 . )  

It w i l l  b e  t h e  f i r s t  t h r e e - s t a g e  c o n f i g u r a t i o n  to have 
s i x  s t r ap -on  b o o s t e r s .  

. It w i l l  be t h e  f i r s t  t h r e e - s t a g e  c o n f i g u r a t i o n  w i t h  
r e s t a r t  c a p a b i l i t y .  

o r b i t  f o r  Delta i n  83 at tempts .  
If t h e  f l i g h t  i s  s u c c e s s f u l ,  i t  w i l l  mark t h e  77th  s u c c e s s f u l  

Delta i s  managed f o r  NASA's O f f i c e  of  Space Science and 
App l i ca t ions  by t h e  Goddard Space F l i g h t  Center ,  Greenbel t ,  Md. 
Launch o p e r a t i o n s  a r e  conducted by t h e  Kennedy Space C e n t e r ' s  
Unmanned Launch Opera t ions .  The McDonnell-Douglas . - -_ CorP. +- , Hunting- 
t o n  Beach, Cal i f . ,  i s  Delta pr ime - -  c o n t r a c t o r i  - 

t h r e e  s t a g e  v e h i c l e  for the IMP-I miss ion:  
F.ollowing are t h e  g e n e r a l  c h a r a c t e r i s t i c s  of t h e  

T o t a l  Height :  1 0 6  f e e t  

T o t a l  Weight: 225 ,000  pounds 

Maximum Diameter 8 f e e t  
( f i r s t  s t a g e )  

F i r s t  Stage Thrus t  325,000 pounds ( i n c l u d e s  s o l i d s )  
(average ) 

-more- 
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Launch: From Complex 17, Cape Kennedy, F l a . ,  Eas t e rn  Test  Range, 

Launch Rocket:  Three-s tage Delta M-6, w i t h  s i x  thrus t -augmenters  
and t h e  TE-364-3 th i rd-s tage  motor.  ' ' 

O r b i t :  Apogee: 121,000 g t a t u t e  m i l e s  
Pe r igee  : 145 s t a t u t e  miles 
Per iod:  About f o u r  days  
I n c l i n a t i o n :  29 degrees  

Opera t ing  L i f e t i m e :  A t  least  one year .  

S p a c e c r a f t  Weight: 635 pounds, i n c l u d i n g  215 pounds of 
exper iments .  

Main S t r u c t u r e :  Drum-shaped w i t h  1 6  s ides ,  s i x  
and one-half f e e t  i n  diameter. 

f e e t  t a l l ,  f o u r  

Appendages: Two experiment booms, 1 2  f e e t  long (one w i t h  loop  
an tenna ,  one w i t h  magnetometer) 

Two A t t i t u d e  Con t ro l  System Booms, f i v e  f e e t  long, 

S i x  an tennas  f o r  e l e c t r i c  f i e l d  and r a d i o  astronomy 
measurements (deployed a f t e r  o r b i t  i s  achieved ,  
f o u r  of  which are  150 f e e t  long  and two 20 f e e t  l o n g )  

E igh t  r a d i o  frequency an tennas  

Power System: Power Supply - 48 p a n e l s  of s o l a r , . c e l l s  a r ranged  
i n  1 6  pane l  r i n g s  on o u t e r  s u r f a c e  o f  s p a c e c r a f t  
t o  power t h e  s p a c e c r a f t  and charge a 12-pound 
package of silver-cadmium b a t t e r i e s ,  Power 
requi rement :  1 1 0  wat t s .  

Communications and Data-Handling Sys tem:  

Te leme t ry : '  Pulsed-Code Modulation (PCM)  o p e r a t i n g  a t  
137.170 MHz,  

Analog t r a n s m i t t e r  o p e r a t i n g  a t  136.17U'MHg 

Encoder and D i g i t a l  Data P rocesso r :  Pulsed,-code modulation 
w i t h  d i g i t a l  data s t o r a g e  c a p a b i l i t y  of 500 
s e p a r a t e  data  c o u n t e r s  e 

Tracklng and Data A c q u i s i t i o n  S t a t i o n :  S t a t i o n s  of t h e  
world-wide Space Tracking and Data A c q u i s i t i o n  
Network ( S T A D A N )  ope ra t ed  b y  Goddard Space P l J . g h t  
Center  a 

-mor e - 
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IMP-I PROJECT OFFICIALS AND CONTRACTORS 

NASA Headquarters  

M r .  Frank Gaetano - Program Manager 

D r .  E .  Schmerling - Program S c i e n t i s t  

M r .  I. T.  G i l l a m  I V  - Delta Program Manager 

Robert Stephens - Network Engineer ing ,  OTDA 

James C .  Bavely - Network Opera t ions ,  OTDA 

Goddard Space F l i g h t  Center  

M r .  Pau l  B u t l e r  - P r o j e c t  Manager 

D r .  Frank B. McDonald - ProJec t  S c i e n t i s t  

M r .  Jeremiah J. Madden - A s s i s t a n t  P r o j e c t  Manager 

M r .  C u r t i s  M .  Stout - Tracking S c i e n t i s t  

M r .  John J. Braham - S p a c e c r a f t  Manager 

M r .  W i l l i a m  W. Conant - Experiment Manager 

M r .  Stephen J .  Paddack'-  . - -,.. P r o j e c t  Opera t ions  D i r e c t o r  

Nre Theodore C .  Goldsmith - E l e c t r o n i c  Systems Manager 

M r .  W i l l i a m  S. Logan, Jr .  - Mechanical Systems Manager 

M r .  Thomas C .  Moore - Tracking and Data Systems Manager 

M r .  W i l l i a m  R .  S c h i n d l e r  - D e l t a  P r o j e c t  Manager 

M r .  George D .  Baker - Del ta / IMP-I  Coordinator  

Kennedy Space Center  

D r .  Kurt H. Debus - D i r e c t o r  

Mr. John J .  Nei lnn - D i r e c t o r ,  Unmanned Launch Operat ion ( U L O )  

Con t rac to r s  

McDonnell-Douglas As t ronau t i c s  Co. , Huntington Beach, Ca l i f , ,  
De l t a  Rocket EMR - Aerospace Sc iences ,  Col lege P a r k ,  Md., assisted 
i n  S/C systems i n t e g r a t i o n  and environmental  t e s t i n g .  
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IMP-I EXPERIMENTS AND INVESTIGATORS 

1. Cssmic Ray Experiment: D r .  Frank B.  McDonald, 
Pr&n-cc.al I n v e s t i g a t o r ,  Goddard Space F l i g h t  Center ;  and 
c o i n v e s t i g a t o r s ,  Dr, Tycho von Rosenbinge, --1 Nat iona l  Academy 
of Sc ience  Fellow, and D r .  Bonnard Teegarden, Goddard Space 
F l i g h t  Center  

2 .  G a l a c t i c  and Solar P a r t i c l e  Composition and S p e c t r a  
Experiment: D r .  J .  A .  Simpson, U n i v e r s i t y  of  Chicago, P r i n c i -  
p a l  I n v e s t i g a t o r ;  and c o i n v e s t i g a t o r s ,  D r .  M .  Garcia-Munoz, 
S .  V e r m a ,  and D r .  J ,  Hsieh, U n i v e r s i t ?  of  Chicago. 

3. Low-Enernv Pro ton  and E l e c t r o n  Di f f e ren t i a l -Ene rav  
1, ~ Frank, _ _  P r i n c i p a l  _. I n v e s t i g a t o r ,  

4.  E n e r g e t i c  P a r t i c l e  Experiment: D r .  Kinsey Anderson, 
P r i n c i p a l  I n v e s t i g a t o r ,  U n i v e r s i t y  of C a l i f o r n i a  (Berke ley ) .  

5 .  Solar .  Pro ton  Monitoring Experiment: D r .  Carl Bostrom, 
P r i n c i p a l  --I- _. _ _  I n v e s t i g a t o r ,  Johns Hopkins Un ive r s i ty  Applied Phys ics  
Labora tory ; ' and  c o i n v e s t i g a t o r s ,  D r .  D .  S .  B e a l l ,  APL, and 
D r ,  Donald J .  W i l l i a m s ,  NOAA,  Boulder,  Colorado. 

6. S o l a r  and Di , s tan t  Magnetosphere E l e c t r o n s  Experiment : 
D r .  Thomas L .  C l i n e ,  P r i n c i p a l  I n v e s t i g a t o r , '  Goddard Space F l i g h t  
Center ,  and c o i n v e s t i g a t o r ,  Dr. K .  B runs t e ln ,  Bendix Corp., 
Columbia, Md. 

7 .  Plasma Experiment: D r .  Kei th  W e  O g i l v i e ,  P r i n c i p a l  
I n v e s t i g a t o r ,  Goddard Space F l i g h t  Cen te r ,  

8 .  Los Alarnos-Sandia P l a s m a  Experiment: Dr, S.  J. Bame, 
P r i n c i p a l  I n v e s t i g a t o r ,  U n i v e r s i t y  of C a l i f o r n i a  (Los Angeles) 
and c o i n v e s t i g a t o r ,  D r .  J. R .  Asbridge,  Los Alamos S c i e n t i f i c  
Laboratory of  t h e  Un ive r s i ty  o f  C a l i f o r n i a .  

9 .  D i r e c t  Current  E l e c t r i c  F i e l d s  Experiment: D r .  
Thomas L. Aggson, P r i n c i p a l  I n v e s t i g a t o r ,  Goddard Space F l i g h t  
Center ;  and c o i n v e s t f g a t o r ,  D r .  James P .  Heppner, Goddard 
Space F l i g h t  Center .  

1 0 .  A l t e r n a t i n g  Current  E l e c t r i c  and Magnetic F i e l d  
Experiment:  D r ,  Doanld G u r n e t t ,  P r i n c i p a l  I n v e s t i g a t o r ,  Uni- 
v e r s t i y  of Iowa; and c o p n v e s t i g a t o r s ,  D r .  P ,  J ,  Kel log,  Univer- 
s l t y  of Minnesota; Dr. Thomas L. Aggson and D r .  James P. 
Heppner Goddard Space E'liy,ht Center  

-more- 
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11. Magnetic-Field Experiment:  D r .  Norman F. Ness, 
P r i n c i p a l  I n v e s t i g a t o r ,  Goddard Space F l i g h t  Center ;  and co in-  
v e s t i g a t o r ,  R .  J. -Seek,  Goddard Space F l i g h t  Center .  

1 2 .  Radio Astronomy Experiment:  P r o f e s s o r  W .  C .  E r i ckson ,  
P r i n c i p a l  I n v e s t i g a t o r ,  U n i v e r s i t y  of  Maryland; and c o i n v e s t i -  
g a t o r s ,  P r o f e s s o r  F. T .  Haddock, U n i v e r s i t y  of  Michigan, and 
D r .  Robert  G .  S tone ,  Goddard Space F l i g h t  Center.  

13. SDP-3 Computer Engineer ing  Experiment:  Rodger 
A .  C l i f f  P r i n c i p a l  I n v e s t i g a t o r ,  Goddard Space Flight Cente r ,  

-end- 


